Geographical variation in asthma mortality rates within the United Kingdom could be a reflection of variability in effectiveness of medical care services, or epidemiological variation. In order to ascertain whether differing hospital admission processes could contribute to this variation, asthmatic patients admitted from two districts, experiencing above and below average mortality rates were compared. The present study was part of a cohort study of 1,200 consecutive acute adult admissions in 1987/88. In the main study, social data and information on referral were collected by interview for all patients. The admitting doctors' perception of the patient's severity was assessed on the basis of the severity of symptoms, and likelihood of morbidity or mortality if the patient was not admitted. Further information on asthmatic patients (treatment and physiological measurements) was retrieved from the notes.
Introduction
There is considerable geographical variation in death rates from asthma within the United Kingdom. Some health districts have a standardized mortality ratio for asthma up to 14 times that of others.' These differences could be a reflection of variability in effectiveness of medical care services2 or epidemiological variation.3
Correspondence: P. Littlejohns, M.D., B.Sc., M.F.P.H.M., M.R.C.G.P. Accepted: 12 August 1993 Confidential mortality enquiries into asthma deaths and case control studies4-" have reported that preventable factors were present in over three-quarters of patients investigated. These included poor patient education,5'68 underestimation of severity of attacks,4'8 and inadequate assessment, monitoring and treatment of attacks.5'7'8 Investigation of non-fatal asthma attacks leading to admission to hospital have demonstrated that there is often inadequate treatment prior to hospital admission and variation in management after admission. 1213
The majority of asthmatics are managed in the community by their general practitioner (GP) with only a minority admitted to hospital. ' Table I. In the main study, social data and information about GP contact and referral into hospital were collected by means of an interviewer-administered questionnaire; diagnoses and length of stay were extracted from the Korner Hospital Episode System; and information on severity and the need for admission was recorded by the admitting doctor at the time of admission using a structured assessment developed for the study. Tables   III and IV. Because of the small number of asthmatics admitted, the answers were dichotomized into very urgent and urgent; very severe and severe. The admitting doctor also assessed the importance of social factors/the patient's home circumstances in the decision to admit and specified possible alternatives to admission. For the present study, patients admitted with a diagnosis of asthma were identified using the diagnostic codes recorded in the hospital episode system. Their notes were retrieved and diagnosis confirmed. Non-residents of the two districts were excluded. To ensure that all patients likely to be suffering with asthma would be included, patients with a diagnosis of chronic obstructive airways disease were also identified and assessed. This paper only deals with patients given a diagnosis of asthma although, when patients with the diagnosis of chronic obstructive airways disease (90 patients in all) were analysed, the results and conclusions were the same.
Physiological indices, treatment information prior to admission and after admission, and investigations, were ascertained from the notes by a trained medical student (SP). Data were obtained relating to the whole stay of the patient, that is, in casualty, on the ward and at discharge. Case-note data were merged with data from the main study. It was subsequently found that, in accordance with similar studies,2122 data on physiological status were only recorded systematically in the notes for pulse and peak expiratory flow rate. For example, There are no studies in which all this information on asthmatics has been collected. This means that the relative importance of epidemiological versus health service factors in determining asthma mortality is ill understood. The study presented here has enabled us to gain insight into the treatment, severity, social characteristics and referral behaviour of patients in two districts with different mortality rates for asthma.
Patients admitted to hospital from a district with a high death rate from asthma were more severe in terms of their physiological status and the admitting doctor's assessment, compared to those admitted from a low mortality area. This is unlikely to be due to differing diagnostic practices alone as the same pattern was seen for patients diagnosed as having chronic obstructive airways disease. Poor social circumstances did not appear to be involved directly in the doctor's assessment of the need to admit, although they might have contributed to the severity of asthma and therefore affected the chance of admission indirectly. If they had played a role in the decision to admit, it would have been expected to affect Wandsworth more, as a more deprived area and would have tended to lead to a decrease in the severity of asthmatics admitted.
When all these possibilities are taken into account the findings suggest that the increased severity of patients admitted in Wandsworth represents a greater burden of disease in the community. This could be due to greater numbers of asthma patients or similar numbers of asthmatics with more severe disease. Recent studies suggest that geographical variation in the prevalence of asthma in adults is not great in the UK. 26 This means that variation in asthma severity may be important. This could reflect differences in exposure to exacerbating factors, for example, environmental pollutants27 or inadequate primary care treatment.8 Social class has been shown to effect morbidity29 and mortality30 and would have been predicted to be a cause ofthe increased disease load in Wandsworth. It was interesting therefore to find little difference in the social distribution between the hospital admissions. However, this may reflect diagnostic preference. It has been demonstrated that wheezing patients from the higher social classes are more likely to be labelled as asthmatic than the lower social classes, who are given a label of chronic bronchitis.3' Therefore patients of lower social class admitted would be labelled as suffering from chronic obstructive airway disease. In this study we were also able to assess patients with a label of chronic obstructive airways disease. There were the same differences in disease severity between the two hospitals as in the asthmatic patients. Another explanation could be that patients from higher social class were more likely to maximize the use of medical facilities, although this would not explain the differences in severity between districts. Another major asthma exacerbating factor is smoking but again a similar proportion smoked in both hospitals.
It may be that differences in management prior to hospitalization contributed to increased morbidity. If oral steroids are used as an indicator of appropriate treatment, then more patients admitted to East Surrey were being treated appropriately. Interestingly there was little difference in the proportions seeing their general practitioner in the 24 hours prior to admission, so accessibility of doctor does not appear to be an issue. These findings suggest that differing management regimes in primary care may be important in affecting the severity of asthma and hence the chance of admission.
In summary this opportunistic study found that, in an area experiencing high mortality rates, more patients with severe disease were admitted to hospital compared to a low mortality area. This does not appear to be due to differing hospital practices but rather to increased levels ofmorbidity in the community. While underlying variation in prevalence cannot be ruled out, this study suggests that variation in asthma severity may be an important contributing factor. There was no variation in at least one exacerbating factor, smoking, but there was evidence that management differed prior to hospitalization. This could have contributed to the increased severity of asthma in one district. As patients with more severe asthma are at greater risk of dying these findings reinforce the need to standardize asthma treatment in the community. In order to investigate further the geographical variation in asthma mortality, a multicentre controlled study should be instigated. This would need to look prospectively at severe asthmatics from heatlh districts with different asthma mortality 
